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(54) HIGH MOLECULAR WEIGHT COMPOUND. RESISIT MATERIAL 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a resist material sensitive to 
high energy rays, having excellent sensitivity in the wave lengths of 
<200 nm, especially <1 70 nm, further having improved transparency 
in a resist and excellent resolution, adhesivity to a substrate and 
plasma etching resistance. 

SOLUTION: A high molecular weight compound containing recurring 
units of formulae (la) and (IbX or formulae (la), (lb) and (1c) 
(wherein, R1, R2, R5 to R7, and RIO to R12 are each H, F, an alkyi 
or a fluorinated alkyl; R3 is F or a fiuorinated alkyI; R4 and R8 are 
each H or an acid-instable group; R9 and R14 are each F, an alkyl or 
a fluorinated alkyl; R13 is C(CF3)20R15; R15 is H or an acid- 
unstable group; 0<a<l, 0<b<1. 0<c<1, 0< a+b+c<1, d is an integer of 
1-4, e and f are each an integer of 0-5, and rhe+f<5). 
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5. ^-^zf^yjyy'^'Ci'-^-^^^^J^fV^ 3, 3. 
4, 4. 5. 5, 5 2 — ^^'tJ'y 
V, y-T^D tVW4 , 4, 4 - h y ':7yU;^C2rir hTir 
X— :7yl-:^D7='^/^— ;^ ^/W-?— 
-PfV^^ (2-;^^yi— 3-:^=ar-y--.:?r1^y^— h) . 

;^^^yai— ;^^/U-2, 3. 3, ^-V^Vy^fV 
::d-oy'ci t°^r^>— y ^yu h y >'yu:?i-cir-ir hr-feT" 

— y :7/i-;^Dr-fe hr-fex— i. i. 

1. 2, 2. 6. 6, ^—:^^^yjV'^u — L 4—^ 
:3r'y->'i^:^:x, 2. 2, 3. 3, 4. 4. 5, S-::^-^?' 
^r7yp;j-a- 1 -^:/^y— /P, 1 H. 1 H, 2H, 2 
H — y/^;^D — 1 — -7^;;^ / — yU, :7yl';^n 
(2. 5 3, 6 - v^:^=2ri^vr:=^^r^5^ 

yl— 3. 6 -v^i^^-y-/^^^. IH, IH, 2H, 3 

H. 3H~^>— :7yix;^o 1 , 2--:/:^— yu. 1 
H, IH. 9H-/^— ^^yi^^Tci- 1 -y^hy— /K i 

1 H-/<— 7yU;<l-o;^iJ^^y— yU, IH. IH. 2 
H, 2 H-^"—y/^:^D:^^^ y — yw-, 2H— *y'/^' 
;rcI-5. 8, 11, 1 4 -t" 3. 6, 
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9. 12. 1 ^-^l^'^^^^'^^i^ ^fti^y. y<—yyi^ 
:^C3 h y y^^yur ^ V. :7yl-;^u h y^:^i:/yur ^ 

y^— >^/U;^a-2. 5. 8 - h y ^ ^/l-- 3 . 6. 
9 - h y :^-=2^1^ yy^:tJ ^yU3i;:^7"yK :7yP:^ 

o h y ^>'^yWT ^ yN^:7yU^u h y tvwr 5: 
IH. 1 H. 2H. 3H. 3H-y<—yj\^^X2^:^ 

T^jjt;:/-!. 2-v^Ji— yi^. h y 7/^:^0 y—yK 
1. 1. 1 - h y ^^^1^:^-0 - 5 -7«^y^- 2, 4-^^ 

•y-^'i/^V, 1. 1. 1 - h y :7/U:?i-t3- 2 ->^ny-?y 
70 — yu. 3, 3. 3 - h y 7yW^t3- 1 -:7'ciy'?y — yu, 
1, 1. 1 - h y :7yu;^n- 2 tfyu-r-fe-r— 
yN'— :7yU;?i-C3 (:/^yU-7^ h ^ t Kn *7 ^ . *7y^ 
::^D 7^:^(7 y ^'^^ :7yW;5}-D (1, 2-i^?^i^/U->^ ^ 
^^-y-i^) . :7yu;^n (1, 3 - v^p< ^yi^i^^ 
:^ri^V) , f y =i—yH- y >'yu:^n y^ymi 

— T^ywriTT^— y^a t:*u>'^y =3— yu;^^y^:3i— 7^ 
yu h y >^yu;^-a y ^yl^rir-r— h v hi) :7yU;fD y f^yu 
St^y^^yw. 3- h y :7yw::i-czy h^^ev-y^n t'r^v^y 
^yp, :7yp;i-c2i/i^ a^^-y-y V, :/n t'l^Vi/ y 
20 =2^/Uh y :7yP:^ay ^yU:i:— T^yU, h y yy^:^Dg^^ 
:/^yK 1, 1. 1 - h y :7y^;^u-5, 5-v^p<^yi- 
-2. 4 >:¥1^Vv?;^-^-^^:^5^^f bn^o 

[0 0 3 7] :zixh<Dmmi^im^^nxx\^2m}^± 

i^isL'f-l^l^^]) 3— yUv^y ^ywrc— ryt'"^ 1 — ^ h^i^ 
-2-:7"ny>V— yK^flii, gc^^ilT-^^:/^^'^^^/ 
y yu^y y ^yu-ni— ^yUTiTT"— h;S.l/-^c?5?E^^ 

30 mi)m^i.<^m^n^o 

[0 0 3 8] :^mmxm\^^hiv^mmn. ^-y^mmi 
oogp (ms^. ]^Tf5]c) (c^urs 0 0 — 1 0. 0 

0 0«f|S;6W^L< . M(-$?*b<fi5 0 0-5. 000 

[0 0 3 9] (C) ^^^(Om^^Mt LTf*. TIE-S^ 
^ (5) (Oyi-^'^M.m.. ^ (6) <Ov?ry^^:x^J§ 
^ (7) (Oi/y ;d-=3ei^A^ig^. j3 h^yu^J^^- 

-|^^2S^, xy^;jN v^zn^^T^yixi^Jgft:, Ji-:^ 

[0 0 4 0] m^^mt\.xm\^^hfi^:^=-^j>^iK<o— 

^^UTIS^ (5) T-^^t^^<, 
{R29) jM*K- (5) 

{^^^ R^sfi-ttL-en^^^i-i 2<oii:^t*t. 

t^CXHgjKcoryu^y^S. ^^^6-2 0c7)r y-yu 
XtiK^Sc?- 1 2c7)r 7yi-=^yi-S^^b. M'VX 

l^-f:^>^^^U. j «±2Xfi3-Cifo5o ) 
[0 0 4 1 ] R29coTyi-=^y^^ch LTfl. p<^yuS> ^^i 
50 ^'-ywS, ^Dt'yi^S, ^^yu^. -O-^yu-S. 2-;^=^ 



J5 

y-y^ u^iy^/i'S, y/un^/u=^jum. ri5^-^>'^/^S 

7« h=¥'>:7 3i=i/US, ^31 h^v^:7 3:=.ypS, p-ter 

t —Zf h^i^y m— t e r t --:f h^i^y =^ 

=:^ji^^^<DTJi-=^^\yy 3L=./iS, 2-;^f'juy:ii=^/u 
3-?^'^/i-y^='/y^^. 4-yt'f'ji'y:ri='ji^m. ^ 

^^/Py'.jnn/uS^ 4 — t e r t - >' ^ ^^l^^. 4 

y^V-^^y. h^)y\y—hs 1, 1. 1 - h y ^v^:^ 
nai^ h> y •^:7;u::d-n :^::^/^7J^^— 

^^^^yw;;}^-^— h , 4 — :7yU':;^t3^>'if V;:^/^;^^;t-— 
^, 1. 2, 3, 4, 5-^>'^:7/u^D^>'-e^^;:^/^ 

[0 0 4 2] :^^!J^AJe(^A»:0iI^ Urti. hVy/i-:t 

:^:^/Uyr^>^^i>y - h V y^^ 

y^-a ^ >:y.;U^>^ (p— tert— ^ h^i^y 
jv) y 3L=^/V'B— \^=^^ J>., p - I>yp3i>':5^/U'7jN>'Kv^ 

t e r t h^v^^'^^/^') :7 3i:::^yUH~ K:^'^A, 

A, h y y/Uyt^ 7« >';^/W7}n:^^ (p-ter t->^ 

h^i^y :^:=-M ^yy =iLiz,fVy.}Vit^:z.Ty V^)y)V:^ 

u >^:^jU7^^>'^\f;^ (p— tert-y h^iyy^L 
=z./u) y :r:.::^fVy.)Vi^=^^ h.^ V ^) y f\^^ ^ > y- 
^>^h.y;^ (p - t e r t - >^ h=3{-v'"7iii:=.y^) X/W 

— ^>-^> P - h/W^V;^/^^^^®^ (p - t e r t N 
;^/^AjN>'^t';^ (p - t e r t h=^v^>':i^::^>'^) :7 

(p-ter t-:/ h^v'-^^^./t') 7 

- hyu;iiv;^yu7}^>^g^ h y 7<^/^;^/U'7j^^'>i^> h y 

;}n>'®?v-:J^ n^:3rv'/l/7< (2 -:^=^y>'^ D^^^v^ 
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A, h y :7yU';^-n ^ ^ :yy./u:^>^ h y ■:^>'^y^;^y^7J^ 
(2 -;^*^r y v'l^^ 0^:^^^/U) y. :=i ^ Ms ^ h 

})y/i':to ^^>y^/>^>'^ (2 -y/i-7j<=^/u) t'^v^ 

tr;^ C;^^^^ (2 -::i-=^y i^iJ^ n^v^yu) ;;^yP7j^:=: ^> 
JxV]}y/i'>ir^^^>:^ji^^>^'t-V'i v l. 2' 

7(7 [0 0 4 3] l^tC. v^ry';^ i5'>^^i|S<*:fiTIE^ (6) 

Kt: 1 1 1 

r30— S02-e^02-R3^ (6) 

(^q^. r3Mik^^i~i 2cDa:®^. ^^^^ 

X(ifa4^<^)TyW'=^yU'liXfi>'^oy v-fbTyi^^y^S. 
^6 — 1 2cor y — yuSXJi^^nyv^br y — ywS3^ti: 
6<^l^7~ 1 2c7)r yyi-^yL-S^^-l-c ) 
[0 0 4 4] r3o^ r3 ^ cor yw=3r yi-S <i: LXtt;^^y^ 
20 ^^yi-S. :/ptVPS. r^/wS> v'^J' 

n^>-^yuS, i/^ p^^f v^yi^S. y yU'zKV^:=^yuS. T 

LTti h y ^'y^^^oy ^y^S. 2, 2. 2-v^jyj^y^- 

o^^y^S. 2, 2, 2- hy i^nnoi^yU'S, / -Ty 

=t^='/i^&. p-y h^iyy^:=-/^Ss m-y i>=^>^>^iii 
-/i^S. o-;^ h^i^y^=^j^^m. =^h^->yz^=^/i^ 

p - t e r t h^iy y'^rr^/US, m- t e r t 

H^v'"y3i:=^y^S^coryu=i=^v':7iii^y^S. 2- 
30 ^^)vy :xL=.fV^, 3 — y ^yu:7 3i::iyW'S, 4-y^y^ 

:7iii:=:yuS, :3L=J-)Vy :sL:=^fV^, 4 — t e r t ->^^y^ 
y'rc:^y^S. 4 - >^^yv-y^:nr:.yi'g. :^ ^ ;vy ^ z=~)V 

V—/i^^tVXi^y/i':!toy^='/i^M. ^tiuy:xL=^/u 
1, 2, 3, 4. 5 — <>'^y/U:^r2y:ji=^/\^m^ 
/ji^tf p>;}x6o r yy^^^yi^Si: L-Cfi-O-v^yi-S. y^ 
^.^yt-S^^&s^tf bnSp 
[0 0 4 5] v^ryy ^ V^?^ft:(O^fli0-iJ<b UTfi. 

y (^y'ifyy^/u:^=^/u) i^r^/y^y. t:';?^ (p-h 

40 yUni>^>?.yP7f;rzyU) i/TV:^^^^ t';^ (:^VU>':^yW' 

yp) v^ryy^?^^'. try. (v-iJ^ n^>-^y^y.yp;j^::iyu) 
v^ryy^^'., t'T^ (n-:/^yuy.yU7j^^y^) v^r>^y 
^j'^'. b*;^ (^ yy^y^^^yu-TjNnyw) v^ryy^^. tf 
y. ( s e c ~:/5-yuyyu^^yP) i^T^yyv. tfy 
(n --yci t:V^;^yUjJ^:=^yu) v^ryy^>^> t:*:^ (-< y 
fy^;^yW7jsnyu) -yTV:^^y. \^y^ (ter t- 

•y'^ypj^yuT^^^y^) v^r^y^v, fc'^ (n-r^y^;^ 
yv<'7^::=:yU') v^ry y^v. t';^ (>r yr ^ yu^^y^Ji^^^ 
5(? yL^) v^ryyy>^. t*y. (s e c -r 5:y^y«y^4^^y^) 
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v^ryp<^>'. t'^ (ter t-r^/)^:^/U^=^Ji^) 
T^Ji^^>. \ --^^ xi^^-y)Vy^fVt^z:^)V— \ — (t 
e r t — y^/w:^^^^}^^/^) i/TV:^^^y^ 1 —iy^ 

1 — ( t e r t —T 
/u) i/TV:^^:y. i - t e r t -T 5:/^:5^/^7J^::l/^- 
l- (ter t -y^/u;^/!^^— ^yTV:^^>^t^ 

[0 0 4 6] ^fc. i/y:^:^i/i>.K«f^(^Tia^ (7) 

[{b 1 2 1 10 

j^m-r^m^. r^^ R^^f^^tb-^'tt^^isi'-'efioii: 

[0 0 4 7] R32^R34(^7'y^d5.yug^ yNC2>J^X{bTyU 20 

/uSirLTfi^ R3^ R3^r*^0jUfc:t.(7)<b[^^(7)S;65 
^tf^iX-So R^^ R3^(Dr/W^U>'St^ UTH 

^i^uv-S. :7'Dfuv£. 

[0 0 4 8] ^ry ;d-:^v'Ap2SLi$cDj:fli{f«l<b bXfi. tT 

y:^:^ri/i^. t*;^ — O— (p - hyU^>';^y^^^/U) — 
a -v^'7^^/U'^y :^=^v'A, t*>^-0- (p-h/^^ 

- a - v^i/i^ D v^/i^t/ y v^i^ . 30 
tr>^ — O— (p — h/U:3L>^;^/U7}^::zyW) —2, 3 —^1^ 
^yi^yt^^i^V y^^i^J^. t*x-0- (p - h/u^v:^ 

yt^i^M^. t:';^-0- (n->^:^:/;^/w^::^yu) -a- 
v^T^^/i^^y ^^Vi^. t:';j^-o- (n-:/i5^ v;5?.yU7}x 
^/W) - a-iyy =^='/i^^}) :t^->J>^s t';^-0- (n 
-:/^>'>^/P7}>nyl') -a-v^V^n^=^rv'/^^y 
iyM.^ t*;^-0- (n-yi5^>^;^/^7j^:=:yu) -2. 3- 
yiy:^y^V ^^iyJ^. b*>^-0- (n-:/^:/ 

~2-;^^y^-3. 4 ^ v^:^ V ^0 

y ^yi-^y ;^-^v'i^. fc'>^.-0- (hy •7y^;^l3 7<^5'>- 
(1, 1. 1 - h y >^yU:^u:ii^ v^y^7^::=^y^) — a — 

-a-v^^^/i^^y tf;^-0- (-O'if:/:^ 
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V:t^->-U. fc*>^.-0- (p - t e r t 

A, t*:^ — o- (;^>':7r — :^/^*:=-/^) -a— v^p^^ 

[0 0 4 9] ^<OtoJCffll^P>n^»?^^SlJ^ UTfi. «?iJ 
xf^. 2 -v^i^ D-^:3f-v//^;^y^^:=./^- 2 - (p-h/i^ 

yw— 2- (p - hyVm v::^/^^}^^:/^) r^cry^ V^CO jS — 

/P7t;V®f 2, 6 — v^:^ h n v^yU, p — 
:^/U^y^2, 4 — v?:=^ h a^Vv^/U^tO:^ K u^^^v^ 
ju:;^/u:^.^^—hmmi^. 1. 2, 3-hy;^ (;^i5^:^;^ 
/)yt^=:^ji-:t^iy) ^^-if^, 1, 2, 3-hy^ (hi) 
yj\^:t^^^iy:^J^ts=^j\^:^^iy)^:y'^>s 1. 2, 

3 - h y :^ {p— h/\^:r.yy.;Uj^:=^;U:^^-y) ^y-^fy 

^(o>^/i-;d^>'®&^;^7^/u^2§{*^. y'^/u^ ^ K-^Ty^- 
l-y^u— :7^/w-i' 5 K— f vw- h v^i^— 5- 
2. 3 -i^>t7yU7}?^rW ^ K--r/^- h 
y>^u— 5 - //L-J^^/i^^ V- 2, 3 - v^;^/^^^^^/ 
^ K — /i^— h v^i^— 5 — //WJi^yi/^:/— 2 , 3 
-v?:35?/^3!}<^r->-Y 5: K->r /i^- n -^^/i- h y :7 U><.yu 

[0 0 5 0] &.±mm\^fcm^^m<ooh. v^)y)vir 

iVHr'a^ ^ yy.yu:^>^ (p - t e r t h^i^yzn 
i^y=sL=:^/uys/u:^=:.^j>., h }} y /V:^u ^ y y. 

f\^^:yfkVVy^ (p - t e r t h=^i^:7 3i=./u) y. 
- i^i^, p — h/ui^yy/U7i^y^ h V 7^:=^>'ux/u 
A, p — h/U3i>'^yl-7^ Vgg (p — t e r t— 

V;^/^2f;>-^ I-y;^ (p-tert h:^>^:7:n^ 
yl^) ^^yi^/jN^i^A, h y :7yW:^o ;^ >^;^yu;js>^ K y 
:^7^y^y^y^7)^^'> A, h y >'yP;a-Dp« :^^y^7)N>-g? 

D^^^v'y^p^ ^/i^ (2 -;?f-=^yiy^ D-^^ixyi^) 
/U7}^:=.^A, h y 7yw^ay :^x^;^yW/jN>®& (2 — //U- 
/ifzuyL.) p<f^yp (2 -::i-^y i/^^^ n^i^v'yk) :^yW/)^^ 
1. 2' --t-'7^yw:^/U7}^=./i-;^^/W7^ t K 

^y^7}NZ=:yw) >?r:/y^>'. t:':^ ( n -^^yl^^/l-^f:^ 
yw-) -yT/^^y. \^y^ (-i y'f^fVy.fV:^>.=^jV) 
V^^y. yfy- ( s e c -^5^y^;^/^^=^y^) i^T^p^ 
t'x (n tVw;^yU7^:=:yu) v^r^y^^-. 
(>r y tVw^yi-^^yu) v?r>^y^:/s t*y^ 

(ter t -^f^/u^/i^^— /i^) v^ryy ^v^cov^r 
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:^^i^jummmmi^\^<m\i^hif'i^o ^^^^ ±mk^ 

^^ifi 1 m^*MTXfl2ffiJ[^Ji$rm^'^t:>-fr'CfflV^5 

[0 0 5 11 ®fig^?PJ<^f^^jnan. ^OTb 1 0 osp 

JC^LXO. 2—1 5eP755$^*L< . 0. 2^J:i9^>/cC 
[0 0 5 2] (D) ^3c5>c7)j®Sfi{b^«ti. ®?IS^^PJ J: 

•9 ^^-r ^ :^ h tesfe-r s i^^^^itfeiis ^ 

r?^¥5 - 2 3 2 7 0 6-^. (^5-249683-^. 1^5 
-158239-^. |pI5-249662-^. 1^15-25 
7282-^. [^5-289322^. 1^5-28934 

[0 0 5 3] Z,<DXo^J:^M.mmt^mtl.Xit. T^^ 

[0 0 54] m-m(ommmr ^ >m(oM:Wm ^ ur 
V, ^ y:rn bfyi^r ^ n - >^'^/^r 5: -Yy:/^ 

/l-r ^ sec - y^/l^T ^ V, t e r t -:/^/U'T 
^ ^^^^/U'T 5: t e r t — T ^/^T ^ V, i/^ 

[0 0 5 5] m:im(Dmmmr ^ >m<oMcm^\t ux 

i^y^yUT^>'. v^ni^.yur^V, v^-n-:/nfc' 

/ur^^^. v^-Y y^o kVi-r ^: V. v^- n ->^^ywT 5 
>?-f y^^fvr ^ V?- sec -'f'^ji^r ^ v. 
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^ywy ^U'>'v^r ^ N, N~ v^y ^yW-^^U-Vi/T 
[00 5 6] S = iffi<^fl§WS5r ^ >m(r>^Wm h UT 

:/DbVwr5::/, i-y-r y>^n tvur 5: hy-n- 
y^^/u-T ^ N y ^ y r/^/i'T ^ h y - s e c - 

/i^r^:/. h y-^=^v^/^r ^ h y o^^i^yur 

y ::^/U7' ^: h y -r iy/v-r 5: h y Y'f-yjVT ^ 

Nyir^/WT^>, N, N, N' . -T^h-yy 

^/wy ^UXi^T ^ N, N, N* , N* --rh-yy 

^yl.3i^U>-i/T ^ N. N. . N* -7^1-77* 

[0 0 5 7] \%^T ^ y'm<Ty^W-mt LXJi. i3?fl;tt^v? 
y ^)V:s^^)VT ^ y ^yPni^yUT^D fcVi^T ^ ^ 

20 [0 0 5 8] 'nmmT\:ym<r>^w-m}i\.x\t^ r^y 
N-y ^y^r:=:y v. N-^^y^r^y^^. n-:?" 
nkvur^yv, N. N-v?y ^yi^T^ y 2-y^ 
y^r^y>'. 3-y^/^T::^y 4-y^ywr:=^y 

j^^yu-r^y^^. :7"n i:v^r::^y hyy^/i-r 
^y>^, 2-:=^ hnr::^y 3-:=^ hnr^y 4 

--hnr^y^^. 2, 4-v^::^ I-nT^y 2, 6 
-^/:=: h pr::^y V. 3, 5 - v^=^ h n T::^ y N. 

^/l^ (p-hli/l-) r^l^-, y ^yWv^>^ic:=:yUT ^ 

[0 0 5 9] tS^i^r ^ v^coi:#:<^fj^ urt*. t-D- 

yW, 2H-t°n— yK 1 - y t'a— yu, 2, 4— 
y ^yu-t'n— yP, 2» 5 - v^y '^/H:^ d — yK N-y^ 
/UfD— yU^cDfn— yu^?^#:, yi-. ^ y:?h 

:3eif>^-/P^cD:52h^i^>^-/^^2g<*. f^ry'-zu. y 

y ^/W-^ ^^y— 4-y =^yW-2-:7^riyU^ 5:^/ 
:/^yk^(0^ ^ :^y-yw^zg^. :7 
^0 y^>m^^^. b^nyv. 2 -y ^/w- 1 -trn y 
(ot'n y fc'Dyv^>^. N-y^/i^t'oyv? 

V. f'Dyi/yv. N-y ^-/i-t:'c2 y KV^cot^n y V? 

b'yv^V. y ^yufc-y :3i^yPb'y v^V-, :rn 

tVub^yv^y. y^5'vH:''y 4- 

^jv) t^y^yv, v^y ^yi^fy v^>-. Nyy^ywt'yv^ 
h y in^yufy v^y. >'ai=.yufy i^v, 3-y5^ 
yu- 2 -:y ^=^/vb'y v^>-, 4 - t e r t -y^ym'y 
^y >^3^::^yub'y iyy. --cyv^yub^y iyy', y 

JO iyb-yiyv-. y b:3rv't:"'y v^y. v^y l>=^v/b'y v/>-. 



-11- 



(12) 

21 

1 ~p<^/^-4 -^^oiriiy^t'y v^V, 2- (l-Ji^/U 

:7"Dtvu) t*y>^>^. r^yt:'yv^>'. v^pf^'vur^y 
fy v^v^tofy >^>-^i»{*. fy^v^'^iS*. t'y 

y oL-Ti^l^WMW^s 1, 1 0->'^':^>' hn y >-piS 
[0 0 6 0] :fy/U:^^iy/i^m^^-r^'a^mit^^(DM. 

urn. r5:y^sw^. >^ k— 

[0 0 6 1 ] ;:^/U7j.nyi.S^;fr^^^*^k^4^co^fl: 
mt\^X\^. 3 - t'y v?>';^/^7^^>^®&. p - 1-/^:31 >';^ 

[oo6 2]7K^S. \iv^^i^y=^=-^^^^^^'t^ 
x^xvt. 2- 1 Kn:^vb'y v^>^. r ^ y u-v^— >'K 

2, 4 -:3ey y ^-v^:;^— yK 3 — < :y V—/^ ^ ^ / 
tKl^— h> /— yWT ^ v?:3i^y— /UT^ 

V}) y—J^T N-^^yWv^^^y— /^T 

^V'. N. N-v?:x.^/^3i^ y — yl^r ^ hU-rV:/ 

D/^y — /ixT ^: V. 2. 2' — f ^ y v^^iJ^y-^/K 2 
-r ^ y^i^^y—yi-. 3 ^ y - 1 ->^ci/nv — 

4 y - 1 -y^^ y— /U-, 4- (2-l::Ko^>^:3i 

5^yW) ^yV7j^y>. 2- (2- 1 Kn^v-oi^/u) y 

1- (2-t: Kodr^ym^/u) b'^^v^^. 1- ^0 
[2- (2 - t Ko:^>>:3i K^v^) nc^yv-] fc'^^v? 
t:'-<y v^Vm^J'y— yl^. 1- (2-t Kn^i/m^ 
yP) t^^yv^^-, 1- (2- 1 Kn:^'^:!:^^/^) -2- 

foys^y^^, 3 - fc'--^y v^y - 1 , 2 -:7^ci/<:/v^;#- 
— yu, 3 -l^n y i/y -> 1 . 2 -^ny'?^^ v?;^-— yu, 8 
- t Kn^v-^a y V?:/. 3 -^-Y^j^ y v^y — >'K 3 
-hoz-^y— yK l-y^^'l — 2-t:'*t3 y v^^-^ii^y- 
yu, 1 -Tv?y v^V^tJ^y— N- (2-tKD^-> 
m^yU) y^ji^^^V\ N- ( 2 - t Kci^r'V^^/^) 
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[0 0 6 

^ K. N 
AT ^ K 
N, N- 

[006 

(0 0 6 

[0 0 6 

Utl 3 



-y ^yu^J^yWAT 5: N. N-v^y^/i^^y^ 
5] Ml- TIE— 93:5^ (8) T'7F^n'5t^Sf4{b 



6] 
] 



3-k 



(8) 



(Qa) 



_R3a-o-RiQ-LR4i (8b) 
O 



^42. 



-O-R 



43 



(8c) 



t>-C#. ±1B-]^^ (8 a) . (8 b) (8 c) X 

Xtiii:^^^. ^II^:t^3lfilt4^t^iK^l^l -2 OCDT 
jV^)V^^7f^V., T^yu-Sti b< filt: Kn:3{-'iyy^£^ 
^/u-et.J:v\ R37^ R39, R42tijK^|^l-4(Oil[i^ 

J|^Xfi5><!i*t^OTyU'^i-'>-S-C^0. R38, R4Mi;^K^ 
— ryi^S, ^>^xyuS. 7^ h>^^ i ^^v^^imS:^ 

[0 0 6 71 ±15-)!!^^ (8) xm^ri^it^m-i^t^ 
6<jjcfiTfat-{^]^^ttSp hy:^ (2-y h^^yy 

i/:n^yW) T ^ |> y ^ { 2 - ( 2 ~ y h =3f- ^/zn h df- 

i/) m^yix} r^:/. hy^{2-(2-y h^i^rch 
^^yw-} r^^^> hy:^ {2- (1-y 

h^i^^h^iy) r^v. hy;^ {2- (1- 

:3i l^r^i/zr. hr^v-) :3i^yW T^^-. hy^^ {2- (1 
-ai h:3lr'>^n7K=^v') :3i^y^} T^>. I>y;=^[2- 

{2- (2-b: Ko=^v'3i h^V) :nh=3ei^} in^yP] 
r^>. 4. 7. 13. 16, 21. 2 4— '^-9-;^-^ 

-y--i, 1 0 - v^rift'i/i^ n [8. 8. 8] ^^^-y-^ 



-12- 



23 

"t^. 4. 7. 13. 1 h7^=^1^- 1 . 10- 

^yr'^\f:\y^^ [8. 5. 5] 1. 4. 1 

0. 1 3-7" 1-7:^=^1^-7, 1 6 -v^rif t'v'iJ' d;^- 
^^7^:«7>. 1 -rif- 1 2-;^7 7^7>-4, l-Tif 
- 1 5 -i^' ^ 5. 1 -Tif- 1 8 ^ -i^^- 

6. h y (2 — ■:7;:j-yP5:yW:^:3f-^/ai^yW) T ^ h 
(2 -7j>y^^yW;^:?rV3i^/V') T ^ :^ (2 

^5^/1^) T^^-. hy;^ (2-^yy^yy^:^^->:3i^ 

N, N-b'><. (2 -Tir h^r^>^^y^) 2- (Tir 
b^v-r-tr N^s-v') zn^/ur^^-, I-y:?^ (2-7« 
>^:*y^Ji<^/U':^^'>::i^^/^) r^iv-. h ]) :^ (2-te 
r t-:^h=3f-v^;;^7/U7j<:=.y^:5a-^i/^^/^) T^>. hy 
>^ [2- (2-^^y':^^:^^iy) ^^/W] T^V, h 
y^'. [2- h^'>>57>'W/j<:=i/Wp« ^/U) 
/w-] r ^ V, h y ;^ [ 2 - ( t e r t h ^-yti)\-if- 
^/U;^^/U:^^v^) T ^ h y [2- 

hy>^ ( 2 -31 T ^ 

N, N-fcf^ (2-t: Kcr:3f'V'3i^yW) 2- (^I-^v^ 
ti)Vif>.:=-)V) rn^/ur^V, N. N-t';^ (2-rirb 

N, N-t:'^^ (2- 1: Kn^v'zii^/lx) 2- h 
^>';Jt7/U7jf=./P) zn^-yl^r^:^. N, N - t'^ (2-r 

^^'^ N, N-t";^ (2-t Ka:^i/3if^/W) 2- (2 

(2 -rir N^i/rii^^yu) 2- (2-p<N^v':n 
|> Jev'>E7y^7}^::^y^) :x,^)Vr%:y. N, N - t'^?^ (2- 
fcKD^v'^^/W 2- (2 - t KD:^i/in I.:Srv/:*fy^ 
oi^yUT 5: V, N, N - t'^ {2 -T-^T h^i^ 
^^VW) 2- (2 -Tir N^^fv-:!^ h:^^^;^/^^}^::^/^) 
^yur^:^^. N, N-t*;^ (2-t Ko^^v-Ji^y^) 2 

jUT^:y. N, N-tr><. (2 -Tir |>=^v^:3i^/u) 2- 

r^V. N. N-fcT;?^ (2-t Kci^^rixni^yu) 2- 

N, N-t'><. (2-r-tr 2- (2-::^=^ 

y:/ajK^v-;*/^'-K=^yW zii^/uT^:^. N. N-tf:^ 
(2-t: Kniarv/^^vw) 2- (t^ N ^ b Kn :7yu:7 y 

-Tir h^v'^^-yu) 2- (v" I> 7 b Ka :7yW":7 y yu:;^ 
=3E^->>J;yu4<^yu) J^^yWT^v. N, N-t*;^ (2-fc 
Kci:3ev/zc^/u) 2- [ {2-:^'^y'r \^ h'ay^ 
>--3-^y^) :^-=3ri/;t//U7K^y^] ni^^/ur ^ N. 
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N-t':j^ (2 -T-tr b=3^v/^^y^) 2 - [ (2~:t^y 
hy M V^y y Z—^ :^=^v'::^7y^^^yu] ^r. 
^yur^V-, N, N-t':^ ( 2 - t: Kd 2 
- (4-t: KD^ei/'y S:^rV;t;y^^:=^yW ^'^^yuT ^ 
V, N. N-t*;^ (2 -Tj^yi^^ y^:^=^i/^^y^) 2- 
(4 -yj^yi^^yixTt-^v-y^ h^Vj^yu^^^y^) oi^yur ^ 

N, N— trx (2 — z3^yU5:yW':^=^i^^^y^) 2 — 
(2 -^^yw^yui^^v-:!^ I>:^v';^yi-:1<^yu) ai^/PT ^ 
N. N-t';^ (2-;^ l.i^v'ac^yl') 2- (^ 
10 ^yiJ tV-^^^z^JV) z^^jVT^l^. N- (2-t Kn:^f'>:3i 
^fV) tr>^ [2- (p« N:^ri^;<7yW7i<r:-yW ^^yi^] 

N- (2 -Tir h^arv^^f^yl^) b'^ [2- (p< b=5r 
'>;<7y^7}f:=:yp) Ji^/V] T 51 N - (2-t Kn^rv^ 
j-^yu) t*;^ [2- (31 N:^r'>;«7yU7j^:=iyw) r 
^>', N- (2 -Tir N^i/in^y^) t'>^ [2- (:n h 
^fv^?t;y^7}<::^y^) m^yu] T^^^. N- (3-tKn:^ 
v'- 1 -:rn t^/u) t'::^ [2- (p< N:3e-iy:<7yu;!^r^y^) 
^^yl-] T^V. N- (3 -Tir h^^ri/- 1 t" 
yi^) t';^ [2- (^ I>:^v^:^yu:^^y^) ^i^^yu-] 
20 V. N- (2-7« h^rv^:3i5^yl-) f;^ [2- (p< N^^j^i^ 
:;&/U;^=:/U') m^/l.] r^>'. N-y^^yV-t*;^ [2- 

(;^ h=ari/::^yU'^^y^) ^=f'f\^'\ T^>. N->^^y^t' 

[2- (2-7< N^V':3^ h^v';^y^^:=^y^) :x.^yu] 

T^:/. N-p<^y^f>^ (2 -Tir N^ix:3i^/w) 

N_aif-/Pt'>^ (2 -r-fe N^^v-Jif^/^) T^>. 
N-j?<^yU't*;5^ (2- tV<a^yU;r^v'=^v'^^y^) T 
N-^^y^f>^ [2- (7« h^v'^tFyV'TX^^yw::^-^ 
V/) N-^c^/Utfy'x [2- ( t e r t 

h=¥V;^yw^^yi^:^=^v') ^"^y^l r^>-. h y 

5(? (7< b^iy:^/l^^=^/l^p^'f'^\^) T^>. hy;^ (^^ijxdr 

v-y^yu-TK— /U7«^y^) T^>. N-:7'^yU'f;^ (p< N^^f. 

v-;557yi-A}<:=:yU;^^yP) T ^ V. N -^^r '>y^ t*;^ (t* N 
ari/;^;yP:^K:=^yW7<^yU) T 5: /3 - (v^ai^/wr 5: . 

[0 0 6 8] 3E{-TIE-/a3:^ (9) 

^i^oit o 1 ^ V ^ 2 mi^A± ^ mm-r s 

[0 0 6 9] 
40 [{k 1 4 1 




[0 0 7 0] JblB-HS:^ (9) T'*$n^JMS^:i:f*:6^ 

|::f^«j7Fi-6<!:, 1- [2- (7« h=3rv';;^ h:3f.>.) oi^- 

50 yu-] foy V?:/, 1- [2- (t^ h^i/>< h^^v') 
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/U] M^^Di^^l^^ 4- [2- (p« h^->:^ h^-» 
yu] ^yU-z-MJ l-[2-[(2-p< h=^i/^ 
v') ;^ t'oy v^:x, 1- [2- [ (2 

h^f'» 7< h^i^l y ^^^^^ 

4- [2- [ (2->« h=3rv^:ii h^v-) h^v-] =^'f' 
/Wi ^y^/Jxyx. 1^2- (1 -fn y v^-yl^) 
/l^. &^^2-lf-<y v?/:J^^/^. Kffi^2-^yl-5^y 
^yu. ¥8^2- ( 1 - fn y i/^/W ^^/w. :7"d t";^ 
>-^2~-f^y i/y^i^/W, Tir h=^i/g^^2 -^/i-^ 
yy^^yK 7«h=^Vg^®&2- ( 1 - t"n y v^:::/^) 
^/K 4- [2- h:^f-v^:^yU7j<nyW:^:^v^) 

/u] ^/u-zt^y^-, 1- [2- ( t h /'i^^—/^ 
y^^u) =^^/ul t'-<yv?:/. 4- [2- (2-7< 

- (1 - t'n y i/zr^yu) •T'n t'x^>'^7«5^/^'. 3 - t"--^ 

e«^p<^y^. 3- (^;d-^yu:^^y y) 

ylx, 2-7«'^>'^-3- (1 -fn y i/^/l^) :7^n f^f-^^ 

-<y v^y >^c3 t''::a-^^g^^y hdf.v;^>'^5t^'^/wy 3- 

(1 -fci y v^n/W) fc:':;d-:^S?2- t Kc2^v/:3i^ 
yu. 3-^>'^j3^y y t'';d->'^2-Tir h^^eiX^^ 
/K 3- (1 -t'n y i^r^/u) -TP t*::r>-®g2 -::i-^y 
X fc Kd:7^ V- 3 --r>'^. 3-^/^^J^y y :/c2 f 
:^>'^7^ N^t KD:7/Uy^y/i-, 3-b:'-<y v^y^^Dt:'' 
;^>^^^y Vv^/u. 3-^y^7i^y y:7^nt;'*;^>^g?2-y 

I^iJ^^v^m^/K 3- ( 1 - t^D y TT'd 
2- (2 h=^ri^^ h^v^) S-^/^xJ^yy 
:/o t°:^>'^y^yu. 3 - t'-^ y i/y :/a 
a^^iy/u, a— ( 1 — t'n y i/r^/u) y^/i-'-7-^ 
^o^^h:^. ^-fc'^y 'i^y -":/^c3 7^ 
/3-^y^'7}^y y-5 -y^i^n^i^ h>'. i -e^'u y 

/ug^g^y ^/w. t"^ y v?y ft^y ^/i^. ^/utj^ y y g^ffie 
y ^/v-. ^Ti-^ji^:^ y y s^ggy ^>'^. i - fn y i?=L^u 
g^^m^/u, ^yp/fty y|^g&2 -y h^^v^n^^/pr-^ff 

[0 0 7 1] Mtc. Tfs-^^ (10) ~ (14) x*m 

[0 0 7 2] 
[fbl 5] 
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R** N-R^CN 



^(R^^-y-O-R^-CN)K 
O 



(11) 



(12) 



F?*^ N-R^^-|pO-R^CN (13) 
O 



50 



[0 0 7 3] v^ryS^^tfl^Sfi. :irf*:&^lCf^3- 

(v?ni^/ur^y) t":^y n h y /w, n, N-b^^^^^ 
(2 - t: Kd^^tv^^^/^) - 3 -r ^ y :/n t*;^y h 
yyu, N. N-bf^ (2-T-t I-^^v'^^/V-) - 3 -T 

^ y t';^y n h y/u, N, N-tr;?^ (2 -j^^/v^:/^ 

;^deiy3i^yW) ~3-T^y:7'o t'';^y:=. hy/U-, N, 
N-tr;^ (2-y h^v'::'^^/^) -3-T^y^at':^ 
/in I^y/K N. N-hf>^ [2- (y h^^ri// h^^r-iy) 
-3-r ^ y>^ot-;#-y:nhyyW. N- (2- 

v-ry^^/i-) -N- (2-y N^^j^v^^f^/w) -3-t 
5: y :/n f::^>^®gy ^/K n- (2-v-r y ji^/w) - 

N- (2 -b Kn^riy^^yW) - 3 - T 5 y :7"n t'*::^>' 
^y^/K N- (2 -Tir h:3f.v':3i^/W) -N- (2- 

v^ry 31^/1^) -3-~T^y :yaif;^>ggy^yK N- 

(2 -v-r y ::3i^yl.) -N-:3^5^yU- 3 -r ^ y y^D 

:^y^hyyK N- (2-iyry^^/^) -N- (2- 
t: Kn:3f V^^yi^) - 3 -T 5: y r^'o f:^y h y /K 
N- (2-T-fe h^v^^^/^) -N- (2-i/ry:i^^ 

yw) -s-T^yTy^t's^y^. hyyu. N- 

/m^yL-) — N— ( 2 — /i^/W ^ i/^^v'^) — 3- 

T5: y^D f;d-y ^ I" y/K n- (2 -v^ry :ii^yv-) 

-N- (2-y h^v-^^/L-) -3-T^y^nf;^y 

:=:hyyK N- (2 - vry :ii^y^) -n- [2- (y 

h^^i^y :3i^yu] - 3 - T ^ y ;^y ^ h 

y/W. N- (2 - v-ry ::i^^yl-) -N- (3-tKn^ 

v^-i-^otvu) -3-T^:y t"::d-yr^ hy/K 

N- (3-r-fe h^'>- l-r^'otVl^) -N- (2-'> 
ry^^^i^) - 3 -T ^ y h y yP, N- 

(2 -i/T y ^^y^) -N- (3 -Tj^yl^^ yu^^^f-v-- 1 
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'27 28 

y t'::j-y ^ N yyw. N. N-t:*;^ (2-^ :^:^®&v^r / p< f-yK 1 - fn y v?>>^d (2 

r/^^yi^) - 3 ^ t':^-/^ h y /i^. i/^^ --^ry^^/p) . l-Yf^V i>>:^o\^':^:ym (2- 

/i^r ^ /r-fe H::^ h yyl-, N, N-t':?^ (2-1: KD^r VT/^i^/w) , 4 -^yPJj^ V f (2~v- 

Tir N^aev/^f^yu) T ^ / T ir h h y yu, N. N-fcT [0074] fj::^^ *:^P^itStt^t:^4^f^ga^fl:ti^^ 

(2 yu;^^^/^!^-/^) r^yr-feh^hy — >^WJ3g i o oa5{c>ttUTO. ooi'-2&i5. if^tco. 

ni^yyi., N, N-t*>^ [2- h^i^?^ h^-y) =^ ^j:\^^tm^^^y^^j:< . 2m^mx.^tmm^mTi'ir 

(2-7f h=^v'cii^/u) -3-r 5y:?'Df;rv®fy^ [0075] (e) f&:^(omnm±mn. m(^i¥m\cx 

N-v-ry y ^yi^-N- (2-b Kd^rv^ni^/w) 19 T/i^:^ y !l^?^--<7)^^?i*^5^<k:-r 3 . 00 

- 3 -T ^ y :/n2 t'';^>^®e;^'?^yK- N- (2-r-irh^ 0J^T<^{b^1^. #l-:9-^S2, 5 0 0 J^T<^:7 y — 

i^ai^yw) -N-i^ry ;?< ^yp- 3 - T ^ y fxf:/ /^'fe-5v^{l:^/^'2K>'S^^iS^^co7kKS^o— gp*>€>vMi^ 

^yu) -N- (i^ryy^yi-) r ^yrir syyw, o-ct> J:v^;5s^ i3e3f5<7):7-/^^^^/^VMb<^T-^J:v\ 

N-v-r y y ^yU-N- (2 -^yi-'^yi-:^^V^^y^) [0 0 7 6] ^^S2, b ^ 0\>XT<oy =c / 

r ^ /r-^V^V^) f^. N-'>Ty y ^yi--N- (2- Ji:J57yw^>Sf^2|^<*:(?: L-TJ^. 4. 4' - (l-y^yt^ 

y hdei/in^/U') T^yr-fe hyyK N-->ryy 20 ^^^y^^v-) t*x7:ny— yp, [1, 1' -fcf>^3ir:yw 

^yV-N- [2- (y i-^i/y N^^v') ^^y>] r5:y -4. 4' -v^:^-— yu] -2. 2* -y^i/>^t'>^ [4 

rir ^ y yu. N- (i/ryy^yi^) -N- (3-b -y ^yi-:7aiy-yW'] . 4. 4-b*x (4* -tKn^f 

Ko:^v-- 1 -^n tVu) r^yrirh^hyyK N- i/y' :n:::iyu) I> y ;^ (4 - t Kn^">:7a::=^ 

(3-r-fe h^^'V- 1 -:7'D tvi^) -N- (v-ryy^ yi-) y^v, 1. 1. i-hy;^ (4* - 1 Kci:3j^v->^ 

yu) r 5 yr-ir i-yyw. N-v'Ty y^yi^-N- ^-/u) ^i^v, 1. 1, 2- hy ;^ (4' Kn^^r 

(3-^yW^yi';d-=^r>^- 1 -:/n eVu) T^yTiri-^ v-^^zn^r^yu-) ^^v, y :x. j ^ ^ . ^^-yw- 

byyK N, N-t*>^ (i/ryy^yi-) r^yr-irb::^ y^\y^i^. 3. 3' -v?>^yi-:^o [ (1, 1' -t'y 

l>yy^. 1 -b^D y v^^^-T'ci t:':^y^ h yyi/. 1 - -4, 4' -v?^— yu] , 3, 3' , 5. 5* 

y v^>'>^Db°;d-y^ I-yyK 4 -^yv-^J^ y ^-r/n t';^-y --r 1-^ >^y^:=d-c2 [ (i, i' A , A\ 

^hyyu-, 1 - fn y i>>^r-fe: hi=^ h y yw. l-t"^y 30 -i^:^— yi^] , 4, 4' - [2, 2, 2 - h y :7yU'::^o 

v^^^rir h::^ h y yw, 4 -^yu-^t; y vr-fe b y y^, -1- ( N y :7yU':^D y ^yu) m^y-T^^^] tr;:^:7 3iy 

3 - v^m^yUT ^ y T'n f^-^^g^^v^ry y ^y^> N, N — 4, 4' -y^U>b';?^ [2 -:7yU;^t:i y — 

-fc:'>; (2-b: Kd =3^ i/oi^/w) - 3 -T 5: y y^n b:';*- yw] . 2, 2* -y^uvb';?^ [4 - :7yix:?j-n :7 m y — 

:y^^yT J N, N-t*;^ (2 -T-t H^a^i/m^ yl^] , 4. 4' --f y >^n f y y^V t*;^ [2-:7yU;^D 

yl/) 3 5: y 'T'o t:'::^>'@5^->r y y ^yL-v N, N- y^^ny— yW] , ^y^ u^^^/^y^f^^^ [2->'yU:^^n 

t'y. (2 -^yW'^y^::?J-=^i/:i^^yW) -3-T^y>^Dt' ^iny—y^] , 4, 4' - [ (4 -:7yu:^-n ^z^yu) 

:^>'e?->ry y ^y^> N, N-e;^ {2-y h^v^i^ y^wv] [2->'yw;d-ci:7 3iy— yw-] , 4, 4' 

yu) -3-T5:y:/of;?J->'^v/ryy^-yu, N. N- -y^-i/vb';^ [2, 6 - v>:7yu:;*-a :7 y — yu-] , 

t'^ [2- (y h^^v^y ^^y^] -3-r5:y 4. 4* - (4 -:7yu;^D >^iii^y^) y^u^'trj?^. 

-jTxxM^i^y^i/T y :^'^)\^^ 3 -v^^^yv-r ^ y :/d t' [2, 6 -v^:7yw;2f-c2:7iiiy — yp] . 2, 

( 2 - i^T y , N, N- tT:^ ( 2 - fc: K [ ( 2 - t: Ko i^- 5 -:7yU::d-a zr^yu-) y ^yP] 

a;3!fv':3^^y^) - 3 -r ^ y (2-v-Ty - 4 - y'y^:^D "7 31 y — /U, 2, 6 - [ (4-tK 

^^y^) s N, N-t';^ (2-rir l>=3{^v'3i^yu) -3 d V- 3 - :7yU::j-n ^ inJi^yU-) y ^yl/] -4 — >'yW:^ 

y :7"D f:^VSS (2-v'ry^^y^) , N. N- n-^^y— yK 2. 4-fcf:5^ [ (3-t Kn:^fv'"-4- 

tf^ (2 -jf^yu^yW':^-=^v-:3i^vL') - 3 -T ^ y t** t: KD^>/":7^nyix) y^-/u] - 6 - y ^yi^y' y— yi^ 

ifr^m. (2-v'Ty ^i^yu) . N, N-hf;7> (2-y I> ^/j>^tf^4x. eL^tc^^;^/^®tfeli<i: LTt^. ^ (2) 

^v-ji^^yp) -3-r 5:y:7'ntf;^vfi^e (2->'ry^ — (4) }iWi^(r>%y<otm\'fh^^. 
=f-M , N. N-fc'^;^ [2- (y N=^i/y h=^v/) :xL^ [0 0 7 7 ] umKm\^^hh^^mM^^stM(D^mj^\ t V. 

yi^] - 3 -r ^ y:/o f^->'[!^? ( 2 - v^r y ^^-yu) . r^i. 3. 3* , 5, 5' -"r hyy/v:;^-^ [ (1. 
1 - t'n y i^>^>^o t:';d^>'S^?v'Ty y ^yW, 1 ~ b"^ y 50 1' - t*-^ rc:=:yU) -4. 4' -i^^- t e r t -::/!> ^ 
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. 4, 4' - [2. 2, 2-hy7yU:?i- 

y— /U— 4, 4* — v^— t e r t — :/ h^iyj^/W-Aj^:^ 
yp, If'^ (4- (2* -f^ h7 t Ka t"7=^>'^:3J-=^v^) 
y^oL^/k) t*;^ (4- (2' -7"h^tKD:7 

^^/t'^^v') :7^^yU) t';^ (4-tert 

hdF.v^-7iii:=.yW) ;^ ^ t*;^ (4-tert-::^ 
h^ix:«;/^7j<=-y^;d-^v'>'^^/^) p^i5'>'. t*>^ (4- 

t e r t h=^>^>&>'^2}<— >'Up<^/U';d-=^>-7 3i:=^/U) 

T^i^'V. t';^ (4- (1' h:^v'3i :7ai:::^ 

fc':^^ (4- (1* -31 h:^r'>-7'D tVU:^=3e 
V/) v^i^/U) 2, 2-t';^ (4* - (2* * 

-7" h^t Kd t-^rzyp;^:^^/) ) -fxj/^^y^ 2. 2- 
t'>^ (4' - (2' ' --7^ t Kn:7^=^/^:**^v^) 
-y aLZz.;V^ y^D 2, 2-t';^ (4' - t e r t - 
yh^V:7:n^yU) >^nx^v, 2. 2-t*>^ (4' -t 
e r t N^V;it7>'l-7K:=^/l':d-^i^'7 3:^/^) >^Dy^ 

2, 2 — t'x (4 - t e r t -:/ h=^'>:^y^/^<^/^' 
p<^y^:^^i/>^^^>'^) >^Dy-^^^, 2. 2~tf>^ (4' 

2. 2-1^;^ (4' - (1' * -31 h^'>:7^D t*/^3^:3e• 

v^) :7ain/U) ^ay<:>, 4, 4 - t*;^ (4* - 

t e r t -^^/K 4. 4 - fc*;^ ( 4 ' - ( 2 ' ' 

r t - y ^yW. 4 . 4 - tr:^ (4* — tert-yh=¥ 
>':7iii:=^>'W) ^mffiSt e r t-:/f^/K 4. A-\C7. 

(4-tert v^\/tifV'^s=.fV-^^-yy :sL=.)\;) 

^W^t e r t -^^f-fV^ 4, 4-b'y^ (4* - t e r 

t e r t-y^^K 4, 4-t*;:^ (4' - (1* ' 
h^v-m^r^V) :7 31^/1-) ^me^^t e r t -^^/l^. 
4, 4 - tf;^ (4 ' - ( 1 * ' -31 l^^rv-y^n tVw;^-^ 
:7 3in/U) ^^g? t e r t -y^^K (4- 

(2' -7" h 7 t KO t"^^/^;^=^V^) y zr.i^iv) 

M;;^ (4- (2' -V^ h7 t KC3:7^:=iyU;^aE- 
i/) :7.ii=:y^) Tt^V. hy>^(4-ter X-ZfV^ 
Z^y=iL=:-/V) p<^>^. hy:^ (4-tert --^ h^V 
:^7>'^jK^>'l-:^=3ei/:7 3inyU') p<i5^V. |>y>^(4-te 
r t -:/ h=3rv':?t7/U7}<-/U:;^^v'7«^y^:7 3i^yW) ^ 

hy:^ (4- (1' -31 h:^-'>3i h^^v') 
/l^) h'jy^ (4- (1* -31 tVl-:^ 

:ar>^) y=^:^Jl^) ^^l^^ 1. 1. (4' - 

(2' ' --r t Kd t'7 3^/W:^-=^v^) yzxi=^/u) 31 
iJ'^-, 1, 1. 2-hy^ (4' - (2* ' -T^h^t 
}fnyy=./u:^^-» y =^=^M ^^^y. l, l. 2- 
K y ^ (4 * - t e r t -^V^^yy=f^:^/\^^ 31^:/, 
1. 1, 2-hy><^ (4' - tert V^^ytif\^^ 
=^/i'y^-^iyy :r.=^/u) 3ii$?v, 1, 1. 2-hy;^ 

(4' - t e T t -y h^i^:tJ^U:^=:-/\^;<^/V-:^^iyy 



(16) 4^0^2 0 0 3-2 9 2 5 

30 

^-/U) :ii>5^v. 1. 1. 2- I>y (4' - (1 ' - 

Ul hr^V^JH h:3f.i^) :7jl^/^) 31^>', 1. 1. 2-h 

y;^ (4* - (1* -31 h^rv^:?"ci t:V^5d-=^v^) :7:ji:=: 
/W) 3i^:x, 2 - h y :7/W:d-a;;e^yV^>^-^>-:;?7yW^':x 
S^&l. 1 - t e r t -^^yU. 2- I- y 

n^:^r1^>':*/^2j<>®? tert -3^^/^, "7^:^ b K 

x2i-:7^ uv- 2, 6 -v^:;^;/^^}?^® tert 

/V^ n— /Ug^t e r t — x^=^v^^— ^^^t e 

r t J^. T > l^ti fV-^^^l^^ tert 

r^-^^^i^^-ftS t e r t->^^yU'. 1. 1 ' - fcf 
D-^^i^/W— 3, 3' . 4, 4' — X h 7:^>'^3^^>' 
m.'r t e r t ->^^/l-^/j5#tf ^^-60 
[0 0 7 8] :$:fg^(7)l/>?;^ VVi%\^\^^\^ ^^fm^^ 

[0 0 7 91 ■^^m<D\^^yy. VViPc\^\^. _bia^5>]^^ 

[0 0 8 0] nmm^nh\^xme^'^^^'^<o 

t<^:65$f^U<. :7/W':;^nryW=3{^>'W7Ky ;d-^i^3i^ 
i/>';ii^y — :7 -/^{l:T/'^^y^3i;^7^yi', /<^y )V 
:^aTju^jUT ^l^:^^-^^ h\ y<—y)Vir'ciTjV^jV 

^tfbn^o 6^']xfi*-7n^- K rFC-4 3 OJ . fF 

C-4 3 1J (v^-rt^.t^ffi^;^y-^A (^) ^) . -y- 
50 — 7a> rs-i4ij. rs-145j (v^-f ixtjJii. 
(^) S) . =^=-^^1^ rDS-4 0 1 J . ros 

-4 0 3J, rDS-451J (V>-ftvt)^^=3^ 
(tt) ®) . 7«;^:7T:yi5' rF-8 1 5 IJ (:^0:$:^ 

i^^-xM (*) K) . rx-7 0-0 9 2j . rx-7 

0 - 0 9 3 J (v^Ti^t>^tj8ll:*x^ (^) m 

30J (ffi^;^y-3li^ (^) . rx-70-09 

[0 0 8 1] :^^m(o\^iyy^ hun^i^m {.Xy<^—> 
40 $rJg^i-^t-ti. <£^^^(D^) y yyy ^—m^x^um\.x 

\cy.\i^:^::i—T'^>^m<D^^XfMm^'^0, 1 — 1. 0 

0-2 0 0*C. 1 OS?— 1 05)-r^. $?^^U<fi8 0-1 

sot:. 3 oi^^--5^^r^yu-<—i^-rho ik\^^xn^(o 

\zf)^^v. mm^m. — if-. xmm(Dm^ 
^^ji-^-^i^\^<nM^^^mitiki-'2 0 om j/c 

m^mSt. ^l-^\.<m 0—10 Om j/cm2^S^/,f 
50 6 ct ^{-PMtLfcm. .-1^5/ h^U- hJL-ee 0-1 5 0 
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1 OS^-S^ra^ $?^L<ti8 0-1 3 0"C, 3 0 

#-3:^r«i/-K>^ h^iJ^^^-^:^'^^-^?' (PEB) -r 

5o Mt-. 0. 1-5%. »^L<t±2-'3%x 
^yurv^^^i^Al:: Ko=^v^K (TMAH) ^OTjU:^ 

'):fi^mm<Dmf^m^my^\ i oij?~35^n^. $?^L<fi 

3 0#-2:^rp1. giSI (d i p) fe. y<YJ\- (p u d d 

1 e) >^:/U'- (spray) jfe^<D»j£tC J: t) !! 

2 5 4 - 1 2 0 n Tn(Dmm^UJL\-^=^^^^'^ I^— 
il^t;:: 1 9 3 nm<OA r 157nm(DF2. 146n 
m(^Kr2. 134nmC0KrAr. 121nm<DAr2 

[0 0 8 2] 

2 0 0 nml^T. 1 7 0 iimJ^:JlTc?:>IS 

[0 0 8 3] 

61J t c ?g i- -5 ;0 > . ^ T 12 ^ if 'J ( ^ fli 'J PS $ 4x 6 

[0 0 8 41 \_^f^m\'\ a- N y "7/U-;d-D;/^y^r ^ 
y jvm t e r t - >^f^/^&I>* 1 , 5 - bf >^ (Mi y J\^:^ 
y^:^^fV) -p-t: Kode'>;^^l^>£0^fi-g' (4 0/ 
6 0) 

1 i^iDyyy-^^-Q^ , 76g(Oa-l-y y^virxx^^ 

yl^r^ y y^®? t e r t -y^/V. 13. 24g01, 5 
-e*^ ( h y "7/W:^-n;<^/U) - p - t Knc^ev^^^U- 
^^^r h/l.ai^S 0 0 mLtC^^l^ii:, 
^r^^Ufc^. P^^^^^jAIBN (ryb';^^ VT'^nrz 
Nyy^) SrO. 4 2 gttjZi^. 6 o*c^r*#fauT 2 4 

[0 0 8 5] #^ixfc^y-v-^jft«i-r^i^ci^{c. K/s 

i^^itZ-Co r(7)J: p{cLT#^,n/-ci 2. SgcoSfeM 
^i^^Jipt ll^SL^fel:: J; v) ma^i^^^-T-^/j^ 7 . 5 0 0 tr^b 
0. G PCf^'Uillll^^cl: ( = Mw/IVln) /Ji^ 1 . 



(17) #5^2 0 0 3 -2 9 2 5 

8t^fi^*f:-e*>6r ^/j^flt^T-^fCo ^#bn;t7Ky-r- 
H-NMR<7)ffiiJ^^m<J: «9 . a- N y 

jvr ^ y /w-s^g t e r t -^^ji^jslxj^ 1 . 5 - tf>^ ( h y 

7yU3j-n;?t^y^) - p - t Ka 'V:?^'^ 

[0 0 8 6] [^^i3^]2] a-h^Jyj\^:^ri;<^juT^ 
yyi^ffi? t e r t -y^/K 1. 5 - tf;:^ ( h y 7yU:*-n 

If^^^a-^ (4 0/4 0/2 0) 
10 1 L(0:7^>^=icfi-e6. 6 8 gCQa- N y 

/ur y /U-^ t e r t - 8. 72gcDl, 5- 

t':^ ( h y :7ylx;?hn7«^/l-) - p - t Ko :aei/;^^ U 
>&I/4. 6 0 gCD^y-v'— 1 h/^ai>-3 0 OmL 

IBN^O. 42gftiZ.^. 6 0r^-C#?aUT2 4B# 

[0 0 8 7] ^#^i^yh7}fy■^-^m®[•r5yh^^>^c, s/j; 

^^i^rfco r<7)J: 9l-Ur#ibixfcl 1 . 2g(7)efem 
^<^H7fetS:SLfitc J: 19 fiS^^^^S/j^ 6 , 8 0 0 tr^ 

9. G pc?gms«iJ:f9 5^»ar (=Mw/Mn) t^i, 

ti' H-NMR(^^y^^mct «9 . a- l> y :7>rU:^np<^ 
/WT^ y/Ug? t e r t -y^^K 1. 5 - tf >^ ( h y 7^ 

yu;^n;^^y^) - p - t K n ^ v'^'^ ^ U ^XJ^"^ / 
— 1 (D^'Wit/jS 3 9:41:2 0 <7)itT*^tPt>60T**>5 

[0 0 8 8] 
[^b 1 6 ] 




[0 0 8 9] [^^{fdS] a- hy :7/i.:;?hD;?<^/UTi5' 
^0 y yu®? t e r t ->^f^y^. 1, 5 - ;^ ( N y :7/W':;d-t3 

( !> y y'yu;d-ap<^y^) u^-^T^^tg^ (4 0/5 0 
/lO) 

1 L<7):7^>^=3CfJ-T?6 . 8 1 gCOa — I- y :7 yU::^- o / ^ 

/ur^ y /i-^ t e r t -y^/i-, ii. iigcoi, 5 

-t'^ ( N y 7yW::^-0 7«^/^) -p~t KDd«^v/;=^^u 
:RTJ<2. 0 8gC03. 5-t*^ ( H y 7yUxJ-n7« ^ 

yu) )>yl^::iiV3 0 0mLt;i^^5?$ii:. 

^1^coa^^5^a^l^5feufcm. f^^^^»]A I BN^ro. 4 3g 

iO ftiZi^. 6 0r^-C-#?ULT 2 4R^frMni&^^;^S:ffo 
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[0 0 9 01 nhMzt^v-^-^mm-r^tcM^. s^t> 
^m^^w^u.m\^ X ^ mmw^m^'f-mfj- ? . 3 o o T*fc 

/l^Ti^ y /l-^ t e r t 1 . 5 - ^ ( h y >^ 

y^x^a;^^/^) - p - t Kt3:35.v;^^u:/. RXJ^S, 5 
-tf>^ ( h y :7yW:;d-n7«^/^) 3 
9:50:1 l(D\tX^t^ii<DXhi) :l t i>^t:>i)>oti^ 

[0 0 9 1 ] mmmi 

/l-^— TVU-r-fe^-— h (PGMEA) 2 0giC+5^tC^§ 
0. 2 M m(0>'^/W^ — T'i^ilLT>J<y -v— 



5^ 



0 0 0. (Mw/Mn) 1. 1 0(?5*5>tiC'i^y t 

Kn^rv^;^^UXO7K^^C07K^J[^.^<7D3 Oyot-T" 
b Knbf7:=^/i-ST*a^bfcAKy -r-SrfflSL. 

itis^^^j^^y-^'-i bfco mm\z.^ ^^ais, oo 

0 . 1 . 7 y ^ ^/i^;^ y 1/— h ^itS50iJ 

ffi^y-i'-2. 7« ^/^'«7Jt4 0/6 0T?i»^S9. 0 
00.5^tfcS2. 5 0Oy7K^:y>?':1^y'^-^itg^^Jffl^ 

JO LfCp 

[0 0 9 2] ^y ^-^^T^^Mg F2S«{C;:^e^=» — 

T^^v-^LT^^^. htrffli^r 1 0 or 

-e9 O^PbI-^— iJ' 1 0 0 nm02Ky-7— fll^M 

(0:$:^7fe^. VUV-200S) tCfSlgL. 2 4 8 n 
m. 19 3nm. 1 5 7 n mtC:j6tt aiSi^i^l'S'JS L 

[0 0 9 3] 
[^1] 

*20 





Sifilfi (96) 
2 4 8 n m 


1 g 3 n in 


Sia^ (%) 

1 5 7 n m 


1 J^^y-^— 


9 2 


9 


5 1 


^^^fg23i?u-r- 


9 3 


1 0 


5 3 


^^^«J3 sKU 


9 3 


1 0 


5 4 




9 0 


5 


1 5 




e 1 


8 0 


1 2 




8 2 


6 


1 7 



[0 0 9 4] uv^:^ hmMRnm^ 

Tlt^i^J: "9 1/^:^;^ hfl^^I^KL/co DUV-3 

0 (Brewer Science ttSi) ^ 5 5 n m(0 

0 bt:T-9 0^^fp^-<— ^ L. Uv?:^ h<oip:^^2 O 0 n 
-/:J?v?^/?> (:^) a. VUVES — 4 5 0 0) X'^it 



t L^XJ^ibfCo 
[0 0 9 5] 
[^2] 
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36 





mam 








EthflSjK 
(mJ/cm^ 


y 


(lOQ) 


PAGl 
(2) 


(0.1) 


• 


PGMEA 
(1,000) 


16 


20 


(100) 


PAGl 
(2) 


(0.1) 


• 


PGMEA 
(1,000) 


12 


15 


(100) 


PAGl 
(2) 


(0.1) 


■ 


PGMEA 
(1,000) 


13. 


16 


^^0^1 
(100) 


PAGl 
(2) 


(0.1) 


- 


PGMEA 
(1,000) 


18 


22 


^^041 
(100) 


PAGl 
(2) 


TMMEA 


■ 


PGMEA 
(1,000) 


16 


25 


^^0^1 
(100) 


PAGl 
(2) 


AAA 


- 


PGMEA 
(1,000) 


18 


26 


-d^W 1 
(100) 


PAGl 

(2) 


AACN 




PGMEA 
(1,000) 


21 


35 


(100) 


PAGl 
(2) 


(0.1) 


DRI 1 " 
(10) 


PGMEA 
(1,000) 


13 


18 


•^1*0111 
(100) 


PAG2 
(2) 


(0.1) 




PGMEA 
(1,000) 


11 


22 


**9^1 
(100? 


PAGl 
(2) 


(0.1) 




PGMEA 
(1,000) 


18 


16 



[0 0 9 6] 




* CF3SO3' 



PAG1 



litl 7] 



CF3SP3" 



PAG2 




' o 

TMMEA AAA AACN 




[0 0 9 7] *1 

^/^fc Wv?;^ F2 (I5 7nm) CO?^^iCjoV> 



(51)lnt.CI.7 

G 0 3 F 7/38 
HO 1 L 21/027 



5 0 1 



F I 

G 0 3 F 7/38 
HO 1 L 21/30 



5 0 1 
5 0 2 R 
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(72)ig^# mm 

02) m 
02) Mm 
02) ^mm mm 
02) ±^ 



02) '^m ft 
02)^m^ 

02) mm ~m 

F^— 2H025 AA01 AA02 AA09 AA14 AB16 
AC04 AC05 AC08 ADOS BEOO 
BGOO CC03 CC20 FA03 FA12 
FA17 

2H096 AA25 BA11 DA01 EA03 EA05 
EA07 FAOl GA08 JA02 

4J100 AB07Q ABIOR AL26P AL26R 
BA04P BA04Q BA04R BA20P 
BB17Q BB17R BC03P BC04P 
BC07P BC12P BC22P BC23P 
CA04 CA05 DAOl JA38 
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